Effects of human full-length amelogenin on the proliferation of human mesenchymal stem cells derived from bone marrow.
Amelogenins are enamel matrix proteins that play a crucial role in enamel formation. Recent studies have revealed that amelogenins also have cell signaling properties. Although amelogenins had been described as specific products of ameloblasts, recent research has demonstrated their expression in bone marrow stromal cells. In this study, we examined the effect of recombinant human full-length amelogenin (rh174) on the proliferation of human mesenchymal stem cells (MSCs) derived from bone marrow and characterized the associated changes in intracellular signaling pathways. MSCs were treated with rh174 ranging in dose from 0 to 1,000 ng/ml. Cell proliferative activity was analyzed by bromodeoxyuridine (BrdU) immunoassay. The expression of lysosomal-associated membrane protein 1 (LAMP1), a possible amelogenin receptor, in MSCs was analyzed. Anti-LAMP1 antibody was used to block the binding of rh174 to LAMP1. The MAPK-ERK pathway was examined by Cellular Activation of Signaling ELISA (CASE) kit and western blot analysis. A specific MAPK inhibitor, U0126, was used to block ERK activity. It was shown that rh174 increased the proliferation of MSCs and MAPK-ERK activity. The MSC proliferation and MAPK-ERK activity enhanced by rh174 were reduced by the addition of anti-LAMP1 antibody. Additionally, the increased proliferation of MSCs induced by rh174 was inhibited in the presence of U0126. In conclusion, it is demonstrated that rh174 increases the proliferation of MSCs by interaction with LAMP1 through the MAPK-ERK signaling pathway, indicating the possibility of MSC application to tissue regeneration in the orofacial region.